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SUMMARY OF RADIOLOGICAL SURVEY
TIME-LIFE PROPERTY
CHICAGO, ILLINOIS

1.0 GENERAL

B. Koh & Associates, Inc. (BKA) performed radiological survey and sampling activities of the
parking lot owned by Time-Life during April 17 - 19, 2000 (Figure 1). The Time-Life property is
located in Chicago, Illinois.

The survey and sampling activities were performed by a qualified radiological control technician
using calibrated equipment and approved procedures in accordance with the scope of work presented
in the BKA proposal (BKA, March 30, 2000). The following sections present a summary of the
survey and sampling activities performed for the parking lot.

2.0 REQUIRED SURVEY AND SAMPLING ACTIVnTES

The following activities were included in the radiological survey and sampling activities for the
parking lot:

1) Develop grid system
2) Perform walkover gamma scanning survey
3) Obtain soil samples
4) Obtain exposure/dose rate measurements
5) Perform soil analyses

The survey activities were performed in accordance with the following BKA field procedures.

1) FP-01 - Beta-Gamma Surveys
2) FP-14 - Low Level Radiation (Exposure Rate) Surveys

Soil analyses was performed by Outreach Laboratories, Broken Arrow, Oklahoma.

2.1 Data Interpretation

The survey and sampling data will be evaluated against the following criteria:

Soil Concentration Limit - 10 pCL/g total thorium (average concentration)
(USNRC, June 1981) - 30 pCi/g total thorium (maximum concentration)

Exposure/Dose Rate Limit - 10 nRfhi above background at 1 meter
(USNRC, April 1992) above ground surface (20 /iR/hr maximum)

Although the instrument used for obtaining exposure rate measurements displays readings in
/xRem/hr, for x-rays and gamma rays /zR/hr is considered equivalent to 1 pRem/hr.

BKA00031:TLP - 1 - May 2000



SUMMARY OF RADIOLOGICAL SURVEY
TIME-LIFE PROPERTY
CHICAGO, ILLINOIS

3.0 PARKING LOT RADIOLOGICAL SURVEY

All survey and sampling activities for the parking lot were performed between April 17-19, 2000.

3.1 Grid System

A 10 meter x 10 meter grid system was established by Gaiatech personnel for performing the
radiological survey and sampling activities of the parking lot (Figure 1).

3.2 Walkover Gamma Scans

Surface scans (100%) were performed for gamma radiation on all accessible portions of the parking
lot using a calibrated Ludlum Model 2221 ratemeter/scaler coupled to a Ludlum Model 44-10 2" x
2" Sodium Iodide (Nal) detector. Instrumentation used in performing the survey are presented in
Table 1. The high and low readings (gross cpm) within each grid are presented in Table 2. Seven
areas of elevated gamma radiation were identified (see Figure 1). The elevated readings range from
7,100 to 95,000 cpm. Background levels ranged from approximately 4,100 to 4,500 cpm.

3.3 Soil Sampling

Soil samples were obtained from 33 locations. The soil samples were obtained using geoprobe
sampling equipment mounted to a truck. The samples were obtained initially to depths of 4 feet and
extended to depths of 8 feet, depending on field scanning results and soil characteristics (i.e., clay
or fill material). All sample locations in which at least one borehole sample was obtained are
identified on (Figure 2).

The soil cores were field scanned for gamma radiation by moving a calibrated Ludlum Model 2221
ratemeter/scaler coupled to a lead collimated Ludlum Model 44-10 2" x 2" Nal detector along the
length of the core sample. The elevated measurements ranged from approximately 4,000 cpm to
320,000 cpm. Background measurements were approximately 3,000 cpm. Core sample scan results
are provided on the bore logs (Attachment 1).

3.4 Exposure/Dose Rate Measurements

Exposure/dose rate measurements were obtained at 1 meter above the ground surface from four
locations (equidistant from the center and each comer) within each 10 m x 10 m grid location using
a calibrated Bicron /xRem meter. Exposure/dose rate measurements ranged from 3 /zRem/hr to 18
/iRem/nr and are presented in Table 2. The background established for the exposure/dose rate
instrument was approximately 3 to 4 /iRem/hr.

Elevated exposure/dose rate readings were obtained at grid locations B9 (18 jtRem/hr), C2 (11
,uRem/hr), C5 (9 /xRem/hr), F2 (16 )uRem/hr) and F3 (15 /zRem/hr). All of the exposure/dose rate
readings were below the 20 /xR/hr maximum limit.

BKA00031:TLP -2- May 2000



SUMMARY OF RADIOLOGICAL SURVEY
TIME-LIFE PROPERTY
CHICAGO, ILLINOIS

3.5 Soil Sample Results

As a result of field screening the core samples, elevated gamma radiation levels were detected in
soils at borehole locations BH-3, BH-4, BH-5, BH-7, BH-10, BH-16 and BH-30 (see Figure 2).

Core samples from the elevated locations were split into 2 foot intervals for analyses. The samples
were sent to Outreach Laboratories, Broken Arrow, Oklahoma and were analyzed for Ac-228 via
gamma spectroscopy. Ac-228 is the gamma emitting radionuclide (daughter) associated with Th-232
and is used along with the alpha sp«;ctroscopy results (Table 3) in determining the total thorium
concentrations. Results are presented on a dry weight basis.

In addition, soil samples from boreholes BH-1, BH-6, BH-11, BH-12, BH-15, BH-19, BH-20, BH-
24 and BH-30 were analyzed to confinn that the soil is below the 10 pCi/g release criteria. In order
to determine the isotopic ratio of Th-232 and Th-228, three samples were analyzed via alpha
spectroscopy. The isotopic ratio is used for converting the gamma spectroscopy results into total
thorium (i.e., Th-232 and Th-228) results.

Based on the alpha spectroscopy results shown in Table 3, the Th-232 and Th-228 are in secular.
equilibrium. Thus, the Ac-228 concentrations presented in Table 4 can be multiplied by 2 to obtain
the total thorium concentrations.

Total thorium concentrations from sample locations shown on Figure 2 and results presented in Table
4 indicate several locations (BH-3, BH-4, BH-5, BH-10, BH-12, BH-16 and BH-22) where the
thorium concentrations exceed the NRC release limit. Based on the distribution of the elevated
concentrations, there does not appear to be a clear correlation between location of thorium
contamination and site features (i.e., drainage areas, foundations).

4.0 CONCLUSION

As a result of the radiological survey and sampling activities for the Time-Life property, areas of
elevated gamma radiation was discovered (see Figure 1). In addition, soil samples from within the
elevated areas were discovered to contain elevated levels of thorium contamination well above the
NRC release criteria.

In order to develop a more comprehensive understanding of the horizontal and vertical extent (i.e.,
volume of contaminated soil/fill material) of the contamination, a more detailed subsurface sampling
and analysis plan should be developed. Information obtained from the detailed plan can then be used
to develop more accurate volumes of contaminated soil/fill and more complete remediation cost
estimates.

5.0 REFERENCES

B. Koh & Associates, Inc. March 30, 2000. Proposal for Radiological Survey and Sampling of
Parking Lot, Chicago, Illinois.
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U.S. Nuclear Regulatory Commission. October 1981. Disposal or Onsite Storage of Residual
Thorium or Uranium Waste from Past Operations. SECY-81-576.

U.S. Nuclear Regulatory Commission. April 1992. Action Plan to Ensure Timely Remediation of
Sites Listed in the Site Decommissioning Management Plan. SECY-92-106.
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TABLE 2
WALKOVER GAMMA SCAN AND EXPOSURE/DOSE RATE RESULTS

TIME-LIFE PROPERTY
Chicago, Illinois

GRID LOCATION

Al

A2

A3

A4

A5

A6

A7

AS

A9

A10

All

A12

A13

A14 (2 meters)

Bl (2 meters)

B2

B3

B4

B5

B6

B7

High (cpm)

5,200

5,300

5,200

7,000

5,400

5,800

5,600

5,700

5,800

5,800

5,900

5,700

5,700

5,200

5,200

5,400

4,200

5,200

10,900

5,900

5,600

Low (cpm)

4,800

4,600

4,700

4,600

4,600

5,100

5,100

5,000

5,200

5,100

4,900

4,900

4,900

4,800

4,600

4,800

5,100

4,500

4,800

4,800

5,100

I1 21 31 41

Dose Rate pRem/hr

3

4

3

4

5

3

4

3

4

4

3

4

3

4

3

4

3

4

4

5

3

4

4

4

3

4

4

3

3

3

3

3

4

4

NA

4

3

3

4

4

4

4

4

5

3

4

3

3

4

3

3

3

3

3

3

3

3

4

3

3

4

4

3

3

4

3

4

3

3

4

3

5

4

4

4

4

NA

3

4

3

3

4

4'

4

1 Exposure/dose rate measurement location within grid (see Figure i).

BKA00031:TLP 1 of 5



TABLE 2
WALKOVER GAMMA SCAN AND EXPOSURE/DOSE RATE RESULTS

TIME-LIFE PROPERTY
Chicago, Illinois

GRID LOCATION

B8

B9

BIO

Bll

B12

B13

B14 (2 meters)

Cl

C2

C3

C4

C5

C6

C7

C8

C9

CIO

Cll

C12

CIS

C14 (2 meters)

Dl

High (cpm)

5,600

69,000

6,400

7,000

5,900

5,400

5,100

9,600

56,000

5,400

5,300

12,000

6,500

5,600

5,600

6,400

6,700

6,200

6,000

5,700

4,400

8,000

Low (cpm)

5,000

5,100

5,100

5,200

5,100

4,800

4,800

4,800

5,000

4,500

4,500

5,000

5,000

5,000

5,000

4,800

5,400

5,200

5,000

5,000

4,700

4,800

I1 21 31 41

Dose Rate jtRem/hr

4

4

4

3

3

3

3

4

4

4

4

4

6

4

4

5

3

5

3

3

3

5

3

3

3

3

3

3

NA

3

4

4

4

9

3

4

3

4

3

4

4

4

NA

4

3

3

4

3

4

4

3

3

11

6

4

4

4

4

4

3

3

4

3

3

4

5

4

18

3

4

3

3

NA

4

4

5

5

4

3

3

4

4

4

4

3

4

NA

5

1 Exposure/dose rate measurement location within grid (see Figure 1).
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TABLE 2
WALKOVER GAMMA SCAN AND EXPOSURE/DOSE RATE RESULTS

TIME-LIFE PROPERTY
Chicago, Blinois

GRID LOCATION

D2

D3

D4

D5

D6

D7

D8

D9

D10

Dll

D12

D13

D14 (2 meters)

El

E2

E3

E4

E5

E6

E7

E8

E9

High (cpm)

13,500

17,500

6,900

6,600

5,800

5,400

5,400

5,200

6,000

5,700

5,700

5,500

4,900

6,600

28,000

33,000

6,100

7,100

5,700

5,400

7,100

5,200

Low (cpm)

4,900

5,400

5,400

5,400

5,000

4,800

4,700

4,400

4,500

4,200

4,500

4,800

4,700

4,600

4,900

5,100

4,800

4,800

5,000

5,000

4,800

4,600

I1 21 31 41

Dose Rate jiRem/hr

3

4

4

4

4

3

4

4

4

4

3

4

4

4

4

4

4

4

4

4

4

3

3

3

3

4

3

4

4

3

3

4

4

4

NA

4

4

4

4

3

4

5

5

4

8

5

4

4

4

5

5

3

3

4

3

3

3

3

4

5

6

5

3

4

4

3

6

4

3

3

4

4

4

4

. *«•

3

4

4

NA

4 •

4

4

6

6

4

4

4

4

1 Exposure/dose rate measurement location within grid (see Figure 1).
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TABLE 2
WALKOVER GAMMA SCAN AND EXPOSURE/DOSE RATE RESULTS

TIME-LIFE PROPERTY
Chicago, Illinois

GRID LOCATION

E10

Ell

E12

E13

E14 (2 meters)

Fl

F2

F3

F4

F5

F6

F7

F8

F9

F10

Fll

F12

F13

F14 (2 meters)

Gl

G2

G3

High (cpm)

7,600

5,200

5,400

5,400

5,000

6,300

95,000

89,000

5,600

6,100

5,300

5,800

8,100

5,100

5,100

4,900

5,300

4,900

4,900

4,500

5,600

12,000

Low (cpm)

4,200

4,300

4,400

4,800

4,400

^-,600

4,800

5,000

5,000

4,900

4,900

4,700

4,800

4,500

4,400

4,300

4,300

4,400

4,400

4,300

4V600

5,100

I1 21 31 41

Dose Rate /iRem/hr

4

4

3

4

4

5

15

5

4

5

4

3

4

3

4

3

4

3

5

3

4

5

3

4

3

3

NA

4

5

4

4

4

4

4

3

4

4

4

3

3

NA

4

3

3

4

4

3

4

4

5

5

15

4

4

3

4

3

3

4

4

3

4

4

NA

NA

NA

3

3

4

3

NA

4

5

6

3

4

4

3

4

3

3

4

3

3

NA

NA

NA

NA

1 Exposure/dose rate measurement location within grid (see Figure 1).
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TABLE 2
WALKOVER GAMMA SCAN AND EXPOSURE/DOSE RATE RESULTS

TIME-LIFE PROPERTY
Chicago, Mnois

GRID LOCATION

G4

G5

G6

G7

G8

G9

G10

Gil

G12

G13

G14 (2 meters)

High (cpm)

6,100

6,100

5,500

5,600

6,100

5,300

4,900

4,800

5,400

5,300

4,800

Low (cpm)

4,800

4,700

4,500

4,800

5,100

4,300

4,200

4,100

4,200

4,400

4,300

I1 2l 31 41

Dose Rate /iRem/hr

4

4

4

3

4

3

5

5

4

4

4

5

3

4

4

4

4

4

4

4

3

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1 Exposure/dose rate measurement location within grid (see Figure 1).
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TABLE 3

TIME-LIFE PROPERTY
ISOTOPIC THORIUM RESULTS

Sample ID

TL-BH3, 2-4'

TL-BH4, 0-2'

TL-BH16, 0-2'

Th-232
(pCi/g)

3020 ±85.6

307 ± 29.6

514 ± 34.3

Th-228
(pCi/g)

2880 ±83.7

280 ± 28.3

493 ± 33.6

Total Thorium
(pCi/g)

5900 ± 169.3

587 ± 57.9

1007 ± 67.9

BKA00031.TLP



TABLE 4

TIME-LIFE PROPERTY
SOIL SAMPLE RESULTS

Borehole
Number

1

3

4

5

6

7

10

11

12

15

16

Grid

Al

C2

D2

F2

Fl

F3

D3

E6

F8

A5

B5

Depth
(ft)

0-2'

0-2'

2-4'

4-6'

6-8'

0-2'

2-4'

4-6'

0-2'

2-4'

4-6'

0-2'

0-2'

2-4'

0-2'

1-A"

0-2'

0-2'

0-2'

0-2'

2-4'

4-6'

Sample ID

TL-BH1, 0-2'

TL-BH3, 0-2'

TL-BH3, 2-4'

TL-BH3, 4-6'

TL-BH3, 4-6'

TL-BH4, 0-2'

TL-BH4, 2-4'

TL-BH4, 4-6'

TL-BH5, 0-2'

TL-BH5, 2-4'

TL-BH5, 4-6'

TL-BH6, 0-2'

TL-BH7, 0-2'

TL-BH7, 2-4'

TL-BH10, 0-2'

TL-BH10, 0-2'

TL-BH11, 0-2'

TL-BH12, 0-2'

TL-BH15, 0-2'

TL-BH16, 0-2'

TL-BH16, 2-4'

TL-BH16, 4-6'

Ac-228
(pCi/g)

<1.2

2.4 ± 0.2

2110 ± 37.8

370 ± 7.6

<0.7

152 ± 3.9

3.5 + 0.4

29.6 ± 1.1

3.2 + 0.2

27.7 ± 1.0

14.7 ± 0.8

<0.6

5.2 ± 0.4

2.9 ± 0.2

6.8 ± 0.6

4.3 ± 0.4

3.0 ± 0.2

5.8 ± 0.5

<1.5

170 ± 4.2

216 ± 4.7

226 ±4 .7

Total Thorium
(pCi/g)

<2.4

4.8 ± 0.4

4,220 ± 75.6

740 ± 15.2

<1. r

304 ± 7.8

7.0 ± 0.8

59.2 ± 2.2

6.4 + 0.4

55.4 + 2.0

29.4 + 0.8

<1.2

10.4 ± 0.8

5.8 ± 0.4

13.6 ± 1 . 2

8.6 ± 0.8

6.0 ± 0.4

11.6 ± 1.0

<3.0

340 ± 8.4

332 ± 9.4

452 ± 9.4

Ratio of Total Thorium to Ac-228 is assumed to be approximately 2 to 1, therefore, Ac-228 values were multiplied
by 2.0 to obtain Total Thorium values.
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TABLE 4

TIME-LIFE PROPERTY
SOIL SAMPLE RESULTS

Borehole
Number

19

20

22

24

30

BKG-1

BKG-2

BKG-3

Grid

C7

B8

B9

BIO

E10

F14

C14

B14

Depth
(ft)

0-2'

0-2'

0-2'

0-2'

0-2'

0-2'

0-2'

0-2'

Sample ID

TL-BH19, 0-2'

TL-BH20, 0-2'

TL-BH22, 0-2'

TL-BH22,2-4'

TL-BH22,4-6'

TL-BH24, 0-2'

TL-BH30, 0-2'

TL-BKG 1, 0-2'

TL-BKG-2, 0-2'

TL-BKG-3, 0-2'

Ac-228
(pCi/g)

<0.6

<1.3

63.2 ± 1.6

6.2 ± 0.4

9.3 ± 0.8

<0.9

<0.8

<1.1

<1.8

<0.8

Total Thorium
(pCi/g)

<1.2

<2.6

126.4 ± 3.2

12.4 ± 0.8

18.6 ± 1.6

<1.8

<1.6

<2.2

<3.6

<1.6

* Ratio of Total Thorium to Ac-228 is assumed to be approximately 2 to 1, therefore, Ac-228 values were multiplied
by 2.C to obtain Total Thorium values.
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ATTACHMENT 1

TIME-LIFE PROPERTY
RADIOLOGICAL SURVEY

BOREHOLE LOG RESULTS



B. KCH & ASSOCIATES, INC. BORELOG

BOREHOLE BH - /
DESCRIPTION: &*-° PvoU. Soowpit^

DEPTH: ?'
SCAN RESULTS: s*.«* loc

1 L \ 0 • t ^L
S TO ~rVtC ^»CtVT

SAMPLER 1>- **«*-l
DATE /TIME M-I9- oo
INST: 1-22̂  S/M lowro CAL DUE ^-3-00

vi//N*t S/M /?€^78

0'

r

2

y

4"

4'

5'

6'

T

V

8'

ff

10'

ir

12'

Mcx.
GrtsaCPM

TiWr

\
a OT
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B. KOH & ASSOCIATES, INC. BORELOG
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B. KOH & ASSOCIATES, INC. BORELOG
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B. KOH & ASSOCIATES, INC. BOR£LOG
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B. KOH & ASSOCIATES, INC. BORELOG
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BOREHOLE
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B. KOH & ASSOCIATES, INC BORELOG
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B. KOH & ASSOCIATES, INC. BORELOG
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B. KOH & ASSOCIATES, INC. bUK£LOG
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B. KOH & ASSOCIATES, INC. BORELOG
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B. KCH & ASSOCIATES, INC. BORELOG

BOREHOLE BH-5U
DESCRIPTION: &*.<> P^W So,«Pit_s

DEPTH: 4'
SCAN RESULTS: s<-«- loo, -fo 4 W. iL^u-f
SAMPLER; ~D- ***tl
DATE /TIME: H-iq- oo
INST: L22^ S/H io«ro CAL DUE 9-3-00

n|/M«a S/M //8<^78

0'

r

2*

3'

4"

51

6*

r

8*

D* h

Uc.
GmnCPM

6K£r.

o-f

10'

ir



B. KOH & ASSOCIATES, INC. BORELOG

BOREHOLE
DESCRIPTION:

DEPTH: 21
SCAN RESULTS:.
SAMPLER 15.

loo, 4

DATE / TIME 4-ig- oo
INST: 12^ s/n ion

//8T78
CAL DUE ^-3-00

-> — 3ooo

0'

1'

2*

AI

4'

5f

8f

T

8'

8'

•M

•••«

•̂ B

•̂H

10'

ir

1Z

—

—

—

Vta.
Gfcm CPU

I3>K

IOOK

£-<

6K6-.

CoK

\ f

Simo(« Nuncw

TL- BH3ia«- O-^

TL-- 6HQA- 5-tl/

TL-GH^SL- M-f

£T\ i o/ ft O^i^Ct
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E. KOH & ASSOCIATES, INC. BORELOG
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